a minimum of 45 minutes of moderate-to-vigorous physical activity 5 days per week-may help to reduce the risk of cancer development 15 . Although these guidelines are based on scientific evidence, the American Cancer Society cautions that the evidence used to create this general guideline is not definitive because the research is unclear with respect to the minimum intensity, duration, frequency, and type of physical activity needed to reduce cancer risk 15 . In addition, most data are limited to aerobic activity; very few studies have been published on the preventive effects of other forms of activity-for example, weight training, yoga, or tai chi 10 . Future research is needed to determine the minimum dose and optimal type or types of physical activity needed to yield sitespecific cancer prevention effects 16 .
Despite knowledge of physical activity's protective effects with regard to cancer, and a host of other chronic illness such as heart disease and diabetes, half of all Canadian adults are insufficiently active 17 . Engaging in regular physical activity is a complex behaviour that is influenced by factors such as personal motivation, health and mobility issues, and the social and physical environments in which people live 18 . At present, given the low percentages of regular exercisers in the population, physical activity as a cancer prevention strategy is underperforming. So here are several recommendations for increasing physical activity.
First, from both a cancer prevention and a behavioral standpoint, efforts need to be focused on increasing activity levels among children and youth. The 2010 annual report card from Active Healthy Kids Canada found that 87% of children and youth are not engaging in the recommended minimum of 90 minutes of physical activity daily 19 . As people age, the statistics do not get better. In fact, epidemiology data show a significant trend of decreasing physical activity levels during the transition from adolescence to adulthood 20 . Sedentary lifestyles are therefore being established in childhood and being maintained into adulthood. This situation is problematic, because Cancer contributes to approximately 13% (7.4 million) of all deaths worldwide 1 , making cancer the leading cause of death across the globe. Based on Canadian data, 29% of deaths each year are estimated to be related to cancer 2 . Unfortunately, cancer deaths are projected to continue rising 1 . Preventing cancer is therefore a major worldwide public health concern.
Lifestyle factors such as tobacco use, unhealthy diet, physical inactivity, excess body weight, and alcohol consumption are well-documented modifiable cancer risk factors 3 . In North America, evidence suggests that 50%-75% of cancer deaths are caused by modifiable lifestyle behaviours 4 . Moreover, when smoking behaviour is removed, one third of cancer deaths are estimated to be attributable to poor nutrition, physical inactivity, and overweight or obesity [5] [6] [7] .
Epidemiology studies reveal that people who are more physically active have a lower risk of certain cancers than do those who are sedentary 8 . For example, prospective cohort studies in postmenopausal women reveal a 10%-20% reduced risk of breast cancer in women who engage in a minimum of 3 hours of moderate-level physical activity weekly 9, 10 . Two reviews summarizing the association between physical activity and colorectal cancer concluded that there is convincing evidence of a causal relationship between physical activity and colon cancer 11, 12 . In addition, cohort studies have found that high levels of physical activity are associated with reduced risk for advanced prostate cancer and lung cancer when adjusted for smoking behaviour 13 . Furthermore, a recent meta-analysis that included prospective studies found that, compared with inactive women, physically active women had a reduced risk of endometrial cancer 14 .
Taken together, the evidence to date reveals a clear and consistent message: engaging in regular physical activity has protective effects with respect to cancers of the colon and breast. Furthermore, evidence of protective effects for physical activity in the case of other cancers is building.
The American Cancer Society suggests that participating in regular physical activity-for example, the cancer risk-reduction effects of physical activity are thought to accumulate over the course of a lifetime 11 . Thus, starting a pattern of regular physical activity early in life is likely to have the biggest effect in preventing cancer.
Second, it must be conveyed to adults who are not active that some physical activity is better than none. They can start by walking for 10 minutes, and then gradually increase that time up to 45 or more minutes most days of the week. They can walk with a friend or partner and can try new physical activities-for example, cycling, swimming, strength training-to promote enjoyment and prevent boredom.
In addition to engaging in structured or planned physical activity, people should be encouraged to be more active throughout the day. A study by Tremblay and colleagues 21 demonstrates that thermogenesis outside of exercise activity (for example, incidental movement such as walking up stairs) has health benefits and that people should be encouraged to move throughout the day. This simply means move more: for example, park the car farther away or take breaks from sedentary activities such as screen use to walk.
Finally, to improve physical activity levels, it is important to indentify individual and environmental factors associated with physical activity. For example, at the individual level, barriers to physical activity include lack of time and motivation and a lack of confidence in the ability to engage in physical activity. One way to help people overcome these barriers is to teach them the self-regulatory skills needed to adhere to physical activity: for example, self-monitoring, goal-setting, scheduling, and brainstorming barrier solutions. Substantial environmental barriers may also exist. Common environmental barriers include a lack of facilities and resources such as sidewalks and bicycle trails, or safe and convenient places to exercise. To help overcome such barriers, it is important that communities support healthy lifestyle choices by providing safe environments in which people have the opportunity to be physically active.
The protective effects for physical activity with respect to cancer are convincing. Moreover, the significance of physical activity in cancer prevention is multi-dimensional, in that leading a physically active lifestyle may have a domino effect on other modifiable factors related to cancer. For example, becoming more physically active can lead to weight loss and healthier eating habits. Recent evidence suggests that exercise may help to reduce or even eliminate smoking behaviour 22 . However, most of the population forgoes this benefit because they chose to lead a sedentary lifestyle. A few strategies for increasing physical activity have been highlighted: encourage young people to become more active, understand that some activity is better than none, teach and practice self-regulatory skills, and support an environment that promotes active lifestyle choices.
